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岛单细胞分别置于 5.6 uM 和 16.7 uM 葡萄糖的培养基中，在浓度梯度三氧化二
砷（0，0.125，0.25，0.5，1，2，4，8，16 uM）的作用下观察胰岛素的分泌。
此外我们还观察了浓度梯度三氧化二砷对胰岛细胞活性的影响。在体内试验中，








    结果：我们发现，三氧化二砷对胰岛功能和活性有一定的安全范围。在同种
异体胰岛移植模型中，对照组小鼠胰岛移植物中位数生存期为 11 天，单用三氧



















路和 p38-MAPK 信号通路在三氧化二砷抑制 T 细胞活化增殖中起到重要作用；
其中，p38-MAPK 信号通路很有可能参与了三氧化二砷和雷帕霉素的协同作用。 
结论：我们的免疫抑制治疗是通过抑制炎症反应，影响细胞因子的合成及分
泌和 T 细胞亚群比例，削弱 T 淋巴细胞介导的同种异体免疫应答来保护移植物




























   Objective: Islet transplantation is a promising treatment for type 1 diabetes in 
clinical therapy. However, function loss and activity decline of grafts caused by T 
cell-mediated immune rejection remain barriers to islet transplantation, and 
continuous development of new small-molecule immunosuppressive agents is 
required. Arsenic trioxide (As2O3), a potent agent for acute promyelocytic leukemia, 
was recently reported to attenuate the rejection of cardiac allografts in mice, which 
seems to be the medicine specifically valuable for recipients with primary tumor 
recurrence. Besides, new evidence showed As2O3 also abrogated sclerodermatous 
graft-versus-host disease by killing activated T cell. Our previous works investigated 
the effects of As2O3 on prolonging the survival of cardiac allografts in 
alloantigen-primed mice and adoptive T cell-transferred mice. Here, we sought to 
investigate the possibility of using As2O3 to prolong islet allograft survival in an acute 
rejection model of Balb/c to C57B/6 mice, and the mechanism of As2O3 prevent 
allograf rejection. 
   Methods：We initially analyzed the influence of As2O3 on islet cell viability and 
function. The cells were dissociated with trypsin-EDTA. Insulin release from isolated 
mouse islets in the presence of 5.6 and 16.7 mmol/l glucose, and As2O3 was applied at 
concentrations of 0, 0.125, 0.25, 0.5, 1, 2, 4, 8 or 16 uM at the lower glucose 
concentration. The cells were stained with annexin V-FITC (annexin V) and 7-AAD 
to reveal the number of viable, necrotic and apoptotic cells by FCM after culture for 
24 h with different concentrations of As2O3. In vivo study, Balb/c mice were induced 
to become diabetic by a single intraperitoneal injection of streptozotocin. Recipient 
mice were treated with As2O3 and/or rapamycin after islet allograft transplantation. 
We performed Intraperitoneal Glucose Tolerance Test to examine the ability of the 
recipient mice to regulate their blood glucose levels. At day 10 post-transplantation, 















analysis. We also performed mixed lymphocyte reaction assays to determine the 
alloreactive T cell responses. In vitro, to further examine the mechanism underlying 
As2O3 protection of islet allografts against T cell-mediated rejection, Treg cell 
induction experiment, T cell anergy test and apoptosis analyses of T cells were 
performed. To gain insight into the specific targets and biochemical mechanisms of 
As2O3, we examined the phosphorylation of IκBα and MAPK signaling pathway 
molecules p38 in the lysates of Con A-stimulated T cells following treatment with 
As2O3. 
   Results: As2O3 had negative effects on islet activity or function at low doses. In 
vivo, As2O3 and/or rapamycin prolonged islet allograft survival and maintained 
normal blood glucose levels by delayed rejection without obvious side effects. As2O3 
decreased the inﬂammatory reactions and the Th1 cell-derived cytokine IFN-γ and 
IL-2 mRNA levels in the grafts, redued the IFN-γ, IL-2 concentration in serum, and 




 T cells in spleen. Morever, there was no 
no significant different change in the synthesis and secretion of Th2 cell-derived 
cytokine IL-4 after immunosuppressive therapy, and so was the alloreactive antibody 
in serum and the proportions of CD19
+
 B cells. Furthermore, our findings suggest 
As2O3 combined with Rapamycin therapy synergistically induce transplant tolerance. 
In vitro, As2O3 showed its immunosuppressive effect by inhibiting T cell proliferation 
and inducing T cell apoptosis. We suggest that the NF-κB and p38-MAPK signaling 
pathways may be involved in the inhibitory effect of As2O3 on activated T cells. And 
As2O3 combined with rapamycin synergistically suppressed T cell activation via 
inhibiting p38-MAPK signaling pathways. 
Conclusion: We found that As2O3 prevent allograft rejection by inhibiting T cell 
responses. As2O3 and rapamycin showed a synergistic effect in inducing islet 
allotransplant tolerance. We consider that induction of T cell apoptosis, rather than 
induction of Treg cell population or induction of T cell anergy, is the central 
mechanism by which As2O3 inhibit T cell proliferation and induced 


















































中，在 2013 年一年里，即使全球用于治疗糖尿病的费用高达 5480 亿美元，仍然
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